Subunit structure of Achromobacter collagenase.
The highly active form of collagenase (EC 3.4.24.3) from Achromobacter iophagus (specific activity 2 microkat/mg) has a molecular weight of 70,000 and the sedimentation coefficient s20,2 = 4.4 S. It is composed of two subunits of molecular weight 35,000 and s20,w of 2.9 S. The dissociation of the dimer under different conditions resulted in the complete and irreversible loss of enzymic activity. A unique N-terminal sequence Thr-Ala-Ala-Asp-Leu-Glu-Ala-Leu-Val- indicates that the two subunits are identical, at least in the N-terminal part of the polypeptide chain. Reduction and pyridylethylation of the subunit change neither molecular weight nor amino acid composition: therefore each subunit of molecular weight 35,000 consists of a single polypeptide chain. Another active and homogeneous form of Achromobacter collagenase (specific activity 1.64 microkat/mg) gives a value for the apparent molecular weight of 80,000 on sodium dodecyl sulphate-polyacrylamide electrophoresis. It is also a dimer in which each of the two subunits of molecular weight 35,000 binds non-covalently a peptide of molecular weight 5000. The dissociation of this form of collagenase is also accompanied by irreversible loss of enzymic activity. The amino acid composition of the subunits which were isolated from both 70,000 and 80,000 collagenases is the same. The role of dimer-monometer equilibrium in the biological function of collagenase is discussed.